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Interstitial immune complex nephritis in patients with systemic
lupus erythematosus (SLE). Renal tissues from 45 patients with
SLE nephritis, 34 patients with idiopathic membranous ne-
phropathy (IMN) and 77 patients with minimal glomerular
disease (MOD) were studied by light, immunofluorescence and
electron microscopy. Interstitial nephritis characterized by
focal or diffuse infiltration of inflammatory cells, tubular
damage and interstitial fibrosis was observed in 66% of SLE
patients. Fluorescein-conjugatcd antibodies to immunoglobu-
lins or complement or both were bound to peritubular capil-
laries, interstitium and tubular basement membranes (TBM)
in 53°/ of patients with a granular pattern corresponding to
opaque deposits seen by light or electron microscopy or
both. Antibodies reactive with thymidine or cytosine or both
were bound to interstitial structures in l9% of patients tested
and showed the same granular distribution. Interstitial cellular
infiltration was rare and deposits of immunoglobulins and
complement were rare or absent in IMN and MOD, whereas
deposits of DNA products were never observed, The findings
are consistent with the interpretation that in patients with SLE
nephritis immune deposits, presumably containing DNA-anti-
DNA complexes, localize in peritubular capillaries, TBM and
interstitium, thereby producing an inflammatory reaction which
contributes to development and evolution of renal disease.
Néphrite interstitielle avec complexes immuns chez des malades
atteints de lupus erythémateux disséminé (SLE). Le tissu renal de
45 malades atteints de SLE, de 34 malades atteints de néphro-
pathie membraneuse idiopathique (IMN) et de 77 malades
atteints d'altdrations glomérulaires minimes (MGD) a Cté
Ctudie en microscopic photonique, Clectronique et en immuno-
fluorescence. Une néphrite interstitielle, caractériséc par une
infiltration diffuse ou focale de cellules inflammatoires, des
lesions tubulaires et une fibrose interstitielle, a etC observCe
chez 66% des malades atteints de SLE. Les anticorps, marques
par Ia fluorescCine, contre les immunoglobulines et/ou Ic com-
plément se fixent sur les capillaires pCritubulaires, l'interstitium
et les membranes basales tubulaires chez 53% des malades,
avec un aspect granulaire qui correspond a des depots opaques
aux electrons mis en evidence par la microscopie photonique
ou Clectronique. Des anticorps anti thymidine et/ou cytosine se
fixent sur les structures interstitielles chez 19% des malades
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examines et affectent Ia même disposition granulaire. L'infiltra-
tion interstitielle cellulairc cst rare et les dépôts d'immuno-
globulines et de complement sont rares ou absents dans IMN
et MOD, alors que des dCpôts de DNA ne sont jamais observes.
Ces constatations sont en accord avec l'interprétation scion
laquelle chez les malades atteints de néphropathie lupique les
dCpôts, qui contiennent probablement des complexes DNA-
anti DNA, se localisent aux capillaires pCritubulaires a Ia
membrane basale tubulaire et a l'interstitium produisant ainsi
une reaction inflammatoire qui contribue au dCveloppement et a
l'Cvolution de Ia maladie rénale.
It is generally recognized that glomerulonephritis
may be produced in experimental animals or in man
by two basic immunological mechanisms [1]: 1) anti-
body reacting with glomerular basement membrane
(GBM) and 2) circulating antigen-antibody complexes.
Recent experimental studies have shown that these
two humoral mechanisms may also induce tubular
and interstitial nephritis [2]. Following appropriate
immunization with homologous or heterologous renal
antigens, guinea pigs [3] and rats [4, 5] developed
severe interstitial nephritis due to autoantibodies to
tubular basement membrane (A-TBM). Interstitial
nephritis associated with local deposition of circulating
antigen-antibody complexes is also frequently observed
in rabbits making a hyperactive antibody response to
daily multiple injections of high doses of bovine serum
albumin (BSA) [6].
In man A-TBM nephritis has been described in
renal allograft [7] and poststreptococcal glomerulo-
nephritis [8]. A preliminary study demonstrated that
interstitial nephritis associated with local immune
deposits is often encountered in patients with active
systemic lupus erythematosus (SLE) glomerulone-
phritis [9].
The present study was undertaken in order to evalu-
ate the frequency of interstitial nephritis and the
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pathogenetic significance of associated immune de-
posits in patients with I) SLE, a disease in which the
role of circulating antigen-antibody complexes has
been firmly established [10]; 2) idiopathic membranous
nephropathy (IMN), in which there is circumstantial
evidence for an immune complex pathogenesis [11];
and 3) minimal glomerular disease (MGD), in which
the failure to detect immunoglobulins and comple-
ment in glomerular structures constitutes strong
evidence against an immunological pathogenesis [11].
The results of this study showed that interstitial and
tubular pathology was present in 66% of SLE pa-
tients and that the lesions were associated with local
deposits of immunoglobulins, complement and, less
frequently, DNA products, presumably as antigen-
antibody complexes. On the other hand, interstitial
nephritis was seldom seen in IMN and in MGD,
whereas immune deposits were rare in IMN and ab-
sent in MGD.
Methods
Patients with SLE nephritis (Table 1). The series
included 45 patients examined during the period
1970 through 1974 at the affiliated hospitals of the
State University of New York at Buffalo School of
Medicine which consisted of the Buffalo General
Hospital, the E. J. Meyer Memorial Hospital, the
Children's Hospital and the Veterans Administration
Hospital. The diagnosis of SLE was based on the
presence of characteristic multisystem disease and
the coexistence of a significant increase of antinuclear
antibody titer [12]. All patients had, on one or more
occasions, at least two of the following clinical find-
ings: skin rashes consistent with SLE, fever not due to
infections or drugs, serous involvement and arthritis.
They also had positive urinary findings, (proteinuria,
hematuria, casts or azotemia) at the time of renal
biopsy. Involvement characteristic of, or consistent
with, SLE was confirmed by light, electron and
immunofluorescence studies of renal tissue. Renal
specimens for histological and immunopathological
examinations were obtained by needle renal biopsy in
41 patients, by open surgical biopsy in 3 and at
autopsy in 1. The glomerular lesions were classified
[13] as 1) focal proliferative 2) membranous or 3)
diffuse proliferative.
Patients with IMN (Table 2) or MGD. This series
includes 34 patients with IMN and 77 patients with
MGD, all cared for in the affiliated Hospitals of the
State University of New York at Buffalo. The diagno-
sis of the diseases was based upon clinical, histological
and immunohistological criteria recommended in the
Bulletin of the World Health Organization [14].
Tissue processing. Renal biopsy specimens were
obtained using a Silverman needle with Franklin
modification under local anesthesia or by open biopsy.
The tissues were divided into three parts: one part
was fixed in 10% buffered formalin for light micros-
copy, the second was fixed in 2% buffered glutaralde-
hyde and embedded in epoxy resin (Epon) for electron
microscopy, and the third part was quickly frozen in a
bath of dry ice and alcohol and sectioned in a cryostat
at 4 thickness for immunofluorescence study.
Antisera and staining of tissue. The following anti-
sera were purchased or prepared in our laboratories:
anti-human IgG, anti-human IgA, anti-human 1gM,
anti-human C3 and anti-human fibrinogen (Hyland
Division, Travenol Labs. Inc., Costa Mesa, CA); anti-
bovine serum albumin (BSA) [15] and antisera to
BSA conjugate of 5-methyluridine (T) and cytidine
(C) (prepared in our laboratories). The preparation of
these two latter antisera reactive with denatured DNA
was described elsewhere [16]. Conjugates of T-BSA
and C-BSA were injected, with complete Freund's
adjuvant, into the foot pads of rabbits. Antibody to
BSA was removed by absorption. The absorbed
antisera reacted only with homologous nucleoside-
BSA conjugates and with denatured DNA. There
was no cross-reaction with heterologous nucleoside-
BSA conjugates. All antisera were tested by immuno-
electrophoresis to establish their potency and speci-
ficity. Globulins were separated by sodium sulfate
precipitation and were labeled with fluorescein iso-
thiocyanate [17]. Before any new fluorescein conjugate
was used, the optimal dilution was determined by
testing on a series of sections of tissue known to con-
tain the specific antigen. The staining of sections and
tests performed in order to determine the specificity of
staining of antinucleoside antibodies were described in
a previous publication [18].
Results
I) SLE nephritis. a) Light microscopy. A variable
degree of focal or diffuse interstitial infiltration (Fig.
1) of mononuclear cells, with or without polymor-
phonuclear leukocytes and plasma cells, was found in
66% of the patients. As shown in Table 1, cellular
infiltration was more frequent and severe in diffuse
proliferative glomerulonephritis (89%). Cellular in-
filtrates were frequently associated with interstitial
fibrosis, thickening and "splitting" of TBM, tubular
cell damage and tubular atrophy. On 0.5 plastic
sections stained with toluidine blue, dense deposits
were occasionally seen along peritubular capillaries
and TBM (Fig. 2). Glomerular lesions characteristic
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Fig. 1. Patient 34: Interstitial infiltration of mononuclear cells and polymorphonuclear leukocytes (hematoxylin-eosin stain, x 600).
Fig. 2. Patient 22: Granular, opaque deposits (arrows) in the wall of peritubular capillaries and in the interstitium (I) (toluidine blue,
x 1000). 1 indicates the lumina of two proximal convoluted tubules.
Fig. 3. Patient 33: Electron micrograph showing part of a proximal convoluted tubule (EP) and of the interstitium (I) (x 10,000)
Electron-opaque deposits (arrows) are present on the interstitial side of the TBM (asterisks) and in the interstitiurn.
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5Fig. 4. Patient 22: Electron micrograph showing part of a peritubular capillary which contains two erythrocytes (e) (x 10,000). Electron-
opaque deposits (asterisks) are present in the wall of the vessel. X indicates the basement membranes of two proximal tubules and
N the nucleus of an endothelial cell. The inset illustrates a frozen section of kidney from the same patient, stained with fluorescein-conjuga-
ted antibody to IgG (x 600). Granular deposits are present in the walls of peritubular capillaries. x indicates the lumina of tubules.
Fig. 5. Patient 26: Picture showing parts of a Henle's loop (H), of a collecting tubule (T), of the interstitium (1) and the cross-
section of an interstitial capillary (V) (x 5000). Electron-opaque deposits (arrows) are seen in the wall of the capillary and in the inter-
stitium. The inset illustrates the "button hole" appearance of a deposit (d) seen in the same patient, indicating that the deposit is crossing
the basement membrane (asterisks) ofaperitubular capillary ( x 14,000). EN, endothelial cell.
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Table 1. Patients with SLE nephritis
Immunofluorescence microscopy
Histology GCW Bowman's capsule TBM and interstitium
Igs C3 C, T Igs C3 C, T Igs C3 C, T
1 M +++ + NT 0 0 NT 0 0 NT
2 M +++ + NT 0 0 NT 0 0 NT
3 M ++ + NT 0 0 NT 0 + NT
4 M + + + + 0 (C, T) 0 0 0 (C, T) + 0 0 (C, T)
5 M + + + NT 0 (T) 0 0 0 (T) 0 0 0 (T)
6 M +++ NT 0 0 NT ++ ++ NT
7 M +++ 0(T) 0 0 0(T) ++ ++ 0(T)
8 M +++ +(C) --+ ++ 0(C) +++ ++ 0(C)
9 M + + + 0 0 (C, T) 0 0 0 (C, T) 0 0 0 (C, T)
10 M + +
10/10 (100%)
+ + + (C)
8/9 (88%) 2/6 (33%)
0
1/10 (10%)
0
1/10 (l0%)
0 (C)
0/6 (0%)
0
4/10 (40%)
0 0 (C)
4/10 (40%) 0/6 (0%)
11 FP + + 0 0 (C, T) 0 0 0 (C, T) 0 0 0 (C, T)
12 FP 0 + NT 0 0 NT 0 0 0 (C, T)
13 FP + + + 0 (T) 0 0 0 (T) 0 0 0 (T)
14 FP 0 + 0 (C, T) 0 0 0 (C, T) + 0 0 (C, T)
15 FP +++ ++ 0(C,T) 0 0 0(C,T) 0 + +(C,T)
16 FP + + + + + + (C) 0 0 0 (C) + 0 0(C)
17 FP + + + 0 (T) 0 0 0 (T) + + (0 (C)
18 FP NT NT NT NT NT NT 0 0 0 (C, T)
19 FP ++ NT + ++ NT 0 + 0(C,T)
20 FP + + 0 0 (C, T) 0 0 0 (C, T) + + + + (C, T)
21 FP +++ ++ +(C,T) + 0 0(C,T) ++ + 0(C,T)
22 FP +++ +++ ++(C,T) + 0 0(C,T) ++ 0 +(C,T)
23 FP NT NT NT NT NT NT 0 ++ 0(T)
24 FP + + + 0 (C) 0 0 0 (C) 0 0 0 (C)
25 FP +--+ 0 NT 0 0 NT + + NT
26 FP +++ ++ NT 0 0 NT + 0 NT
27 FP ++
13/15 (86%)
++ NT
12/15 (80%) 3/10 (30%)
0
3/15( 20%)
0
1/15 (6%)
NT
0/10 (0%)
0
8/17 (47%)
0 NT
7/17 (41%) 3/14 (21%)
28 DP + + + 0 (C) 0 0 0 (C) 0 0 0 (C)
29 DP + + + + + 0 (C) 0 0 0 (C) 0 0 0 (C)
30 DP ++ + NT 0 + NT 0 0 NT
31 DP + +++ 0(T) 0 0 0(T) 0 + 0(T)
32 DP +++ + 0(C) 0 + 0(C) + ++ 0(C)
33 DP +++ +++ +++(C,T) 0 0 0(C,T) ++ + ++(C,T)
34 DP + ++ 0(T) 0 0 0(T) + + +(T)
35 DP ++ +++ 0(C,T) 0 0 +(C) ++ 0(C)
36 DP +++ +++ NT 0 0 NT ++ ++ NT
37 DP ++ +++ NT 0 +++ NT 0 + NT
38 DP 0 ++ NT 0 0 NT 0 NT
39 DP ++ 0 +(C,T) + 0 0(C)+(T) +++ 0 0(C,T)
40 DP ++ +++ NT 0 0 NT +++ NT
41 DP +++ +++ NT 0 0 NT +++ NT
42 DP +++ 0 0(C,T) 0 0 0(C,T) +++ 0 0(C,T)
43 DP +++ +++ ++(C,T) 0 0 0(C,T) +++ +++ 0(C,T)
44 DP +++ ++ +(C,T) 0 0 0(C,T) + ++ +(C,T)
45 DP +++
17/18 (94%)
++ NT
16/18 (88%) 4/11 (36%)
++
2/18 (11%)
+
4/18 (22%)
NT
2/11 (18%)
++
12/18 (66%)
++ NT
13/18 (72%) 3/11 (27%)
Total 40/43 (93%) 36/42 85%) 9/27 (33%) 6/43 (13%) 6/43 (13%) 2/27 (7%) 24/45 (53%) 24/45 (53%) 6/31 (19%)
LM = light microscopy, EM = electron microscopy, Igs= immunoglobulins, C= cytidine, T= thymidine, GCW =glomerular capillary wall,
BC =Bowman's capsule, TBM = tubular basement membrane, I = interstitium, M =membranous SLE glomerulonephritis, FP = focal pro-
liferative SLE glomerulonephritis, DP= diffuse proliferative SLE glomerulonephritis, 0= negative, + = minimal or slight in amount, + + =
moderate in amount, + + + =marked in amount and NT = not tested.
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LM
Interstitial
cellular
EM
Opaque deposits
infiltration GCW BC TBM, 1
O NT NT 0
o +++ 0 0
+ +++ 0 +
o +++ 0 0
+ NT NT NT
++ +++ 0 +
++ +++ 0 ++
+ ++ 0 0
o +++ 0 0
o ++ 0 0
5/10 (50%) 8/8 (100%) 0/8 (0%) 3/9 (33%)
+ + 0 0
++ + 0 0
++ ++ 0 0
0 + 0 0
0 + 0 0
0 + 0 0
++ 0 0
+ 0 0 0
++ + 0 0
+ 0 0 0
+ + 0 0
+++ + 0 +++
0 + 0 +
0 NT NT 0
0 + 0 0
0 + 0 0
0 ++ 0 0
9/17 (52%) 14/16 (87%) 0/16 (0%) 2/17(11%)
0 0
0 + 0 0
0 0 0 0
+++ NT 0 0
++ ++ 0 +++
++ ++ ++ ++
+++ + 0 0
++ ++ 0 ++
+++ ++ 0 +
++ +++ 0 ++
+++ NT NT NT
+++ +++ 0 0
++ +++ 0 +++
+++ +++ 0 +++
+++ +++ 0 +++
+++ NT NT NT
+ 0 0 0
+++ ++ ++ ++
16/18 (89%) 13/15 (86%) 2/16 (12%) 9/16 (56%)
of, or compatible with, SLE [13] were observed in all
_______________________________________________
of these patients.
b) Electron microscopy. The interstitium and the
TBM of 42 patients were studied by electron micros-
copy. Electron-opaque deposits localized in the walls
of peritubular capillaries (Figs. 4 and 5), in the inter-
stitium or along the TBM (Fig. 3) [19] of proximal,
distal and, less frequently, collecting tubules were
_____________________________________________ found in 14 patients, all of whom had granular im-
mune deposits by immunofluorescence. In two pa-
tients electron-opaque deposits were seen also along
the basement membrane of Bowman's capsule. The
interstitial infiltrates were formed by monocytes,
lymphocytes, macrophages, polymorphonuclear leuko-
cytes and plasma cells.
c) Immunofluorescence microscopy. Granular or
ribbon-like deposits of immunoglobulins (Fig. 6)
(lgG and lesser amounts of IgA and 1gM) and C3
(Fig. 7) were seen along the TBM, the interstitium
and the walls of peritubular capillaries (Fig. 4, inset).
Immunoglobulins and C3 were detected in 53% of the
patients. Fluorescein-conjugated-antibodies to T (Fig.
8) and/or to C (Fig. 9) were bound to TBM or to
peritubular capillaries in 19% of the patients tested,
and the pattern of distribution was granular. In pa-
tients with SLE membranous nephropathy, inter-
stitial deposits of T or C were not detected. Deposits
of fibrinogen were seen in the interstitium and TBM
of three patients with most severe disease. Deposits
of immunoglobulins or C3 or both were observed in
Bowman's capsule in l3 of the patients. Table 1
shows that interstitial immune deposits were mainly
found in patients with diffuse proliferative glomerulo-
nephritis. These same patients also showed the highest
incidence of interstitial changes, as seen by light and
electron microscopy.
in glomeruli the distribution as well as the composi-
tion of immune deposits were comparable to those
described in previous publications [18, 20, 21].
II) IMN. Light, electron and immunofluorescence
findings are summarized in Table 2.
a) Light microscopy. Three patients, one with stage
I/TI, one with stage III and one with stage IV gb-
merular lesions [22] had focal interstitial infiltrates of
mononuclear cells without concomitant immuno-
fluorescent deposits. Seven of the 24 patients with
stages III and IV showed focal interstitial fibrosis,
thickening of TBM and tubular atrophy without
cellular infiltration.
30/45 (66%) 35/39 (89%) 2/40 (5%) 14/42(33%) b) Electron microscopy. Electron-opaque extra-
glomerular deposits were not observed.
c) Immunofluorescence microscopy, Granular de-
posits were seen infrequently in extraglomerular areas
of the kidney. Five patients (l4%) had minimal or
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slight focal deposits of C3 and only one patient (2%)
had deposits of IgG and C3. in five patients granular
deposits of C3 were present in the walls of glomerular
arterioles. Fluorescein-conjugated anti-T-BSA and
anti-C-BSA were not bound to these tissues.
III) MGD. a) Light microscopy. Moderate focal
mononuclear cell infiltration was observed in the
interstitium of eight patients (1O%) with MGD and
focal glomerular sclerosis.
b) Electron microscopy. Extraglomerular electron-
opaque deposits were not observed in any of the
patients in this group.
Fig. 6. Patient 39: Granular deposits of IgG in the TBM in the interstitium and in the wall of a peritubular vessel (v) (x 500).
Fig. 7. Patient 39: Granular deposits of C3 in the TBM and interstitium (x 500).
Fig. 8. Patient 33: Frozen sect ion of kidney cortex stained with fluorescein-conjugated anti-T-BSA (x 250). Granular deposits are seen
along TBM and in the interstitium.
Fig. 9. Patient 44: Frozen section of kidney cortex stained with fluorescein-conjugated anti-C-BSA (x 600). Granular deposits are present
along TBM.
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Table 2. Patients with idiopathic membranous nephropathya
Stage N Fluorescence microscopy LM
Interstitial
cellular
EM (Opaque deposits)
GCW BC TBM and I GCW BC TBM
infiltration and I
Igs C3 Igs C3 Igs C3
landIl 10 10 9 1 2 1 2 1 10 0 0
III 19 18 15 0 2 0 2 1 19 0 0
IV 5 5 5 0 0 0 1 1 5 0 0
Total 34 33 (97%) 29 (85%) 1 (2%) 4 (11%) 1(2%) 5 (14%) 3 (8%) 34 (100%) O 0
LM = lightmicroscopy, EM = electron microscopy, Igs = immunoglobulins, GCW = glomerular capillary wall, BC = Bowman's capsule
TBM =tubular basement membrane and I = interstitium.
c) Immunofluorescence microscopy. Immune de-
posits were consistently absent in the interstitium and
TBM of all the 77 patients of this group. Likewise,
immune deposits were not observed in the glomeruli
of the 38 patients with foot process-type MGD.
Three of the 26 patients with MGD and mesangial
changes had minimal mesangial deposits of IgG and
C3 (ll%). Minimal glomerular deposits of 1gM or
C3 or both were seen also in five of the 13 patients
(38%) with MGD and focal glomerular sclerosis.
Fluorescein-conjugated antinucleoside antibodies did
not localize in any of these tissues.
Discussion
This paper presents the findings from a comparative
study of interstitial renal lesions in SLE patients and
those with IMN and MGD. In proliferative SLE
glomerulonephritis, a concomitant interstitial ne-
phritis frequently developed in association with local
deposits of immunoglobulins and C3. The deposits
corresponded to those seen in the walls of peritubular
capillaries in the interstitium and in TBM by electron
and, sometimes, by light microscopy.
Findings of Koffler, Schur and Kunkel [10] have
shown that SLE glomerulonephritis is provoked by
circulating antigen-antibody complexes containing
native DNA, specific antibodies and complement.
Further serologic and immunopathologic investiga-
tions have suggested a role also for denatured DNA
in the pathogenesis of the disease [18, 23, 24]. In the
patients described here, fluorescein-conjugated anti-
bodies specific for the pyrimidine bases of DNA,
thymidine and cytosine, reacting only with denatured
DNA, were used. Six of the 31 patients tested (l9%)
had minimal or moderate deposits of denatured DNA
in interstitial structures together with deposits of
immunoglobulins and C3. The presence of these
granular deposits, presumably antigen-antibody com-
plexes, in peritubular capillaries and in TBM are con-
sistent with the interpretation that the same immune
complexes producing glomerulonephritis are also
associated with the development of interstitial and
tubular lesions [2, 9]. This hypothesis receives addi-
tional support from studies of immune complex
disease in experimental animals [6]. Rabbits making a
hyperactive antibody response to daily multiple
injections of high doses of BSA develop glomerulone-
phritis and interstitial nephritis characterized by
accumulation of inflammatory cells in the interstitium,
in Bowman's capsule and in the walls of peritubular
capillaries. Granular deposits of BSA, rabbit IgG and
C3, presumably antigen-antibody complexes, are
seen by immunofluorescence in these structures,
corresponding to electron-opaque deposits observed
by electron microscopy. Extraglomerular renal
changes are usually not observed in rabbits with
chronic serum sickness produced by either a daily
single high dose [15, 25] or by daily multiple low dose
[6] injections of BSA. Therefore, it is likely that the
different system of immunization may produce forma-
tion of larger amounts of immune complexes and/or
longer persistence of a critical level of complexes in the
circulation.
Focal and minimal interstitial infiltration of mono-
nuclear cells was seen in l0°/ of patients with MGD
only. This is not surprising since there is not com-
pelling proof for an immunologic origin of MGD.
Moreover, interstitial nephritis was rare in IMN. In
this condition, however, circulating antigen-antibody
complexes are generally considered to be responsible
for glomerular damage although the antigen has not
been identified [11, 14]. Therefore, it is likely that
differences related to quality and quantity of immune
complexes as well as persistence of immune complexes
in the circulation may account for the presence of
immune deposits and inflammatory changes in the
interstitium of patients with SLE and for their absence
in IMN.
The functional importance of interstitial immune
deposits and of the associated tubular and interstitial
lesions in SLE remains to be evaluated. It is probable,
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however, that these interstitial changes may be at
least partially responsible for renal functional im-
pairment, because in some rabbits with chronic serum
sickness and interstitial nephritis, progressive renal
failure with only mild glomerular damage has been
observed [6].
Acknowledgments
Part of this investigation was presented at the 6th
Annual Meeting of the American Society of Nephrol-
ogy, Washington, D.C., November 19, 1973. The
study was supported by Public Health Service grants
AI-10334, AM-14928 and AM-13200, and by a grant
from the New York State Kidney Institute. Dr.
Brentjens is the recipient of a fellowship from the
National Kidney Foundation and the Bertha and
Henry Buswell Fellowship.
Reprint requests to Dr. Giuseppe A. Andres, Department of
Pathology, 207 Capen Hall, State University of New York at
Buffalo, Buffalo, New York 14214, U.S.A.
References
1. DIXON FJ: The pat hogenesis of glonierulonephritis. Am J
Med 44: 493—498, 1968
2. ANDRES GA, MCCLUSKEY RT: Tubular and interstitial
renal diseases due to immunologic mechanisms. Kidney mt
7:271—289.1975
3. STEBLAY RW, RUDOFSKY UH: Renal tubular disease and
autoantibodies against tubular basement membrane in-
duced in guinea pigs. J Immunol 107:589—594, 1971
4. SUGISAKI T, KLASSEN J, MILGROM F, ANDRE5 GA, MCCLUS-
KEY RT: Immunopathologic study of an autoimmune
tubular and interstitial renal disease in Brown Norway
rats. Lab Invest 28: 658—671, 1973
5. LEHMAN DA, WILSON CB, DIXON FJ: interstitial nephritis
in rats immunized with heterologous tubular basement
membrane. Kidney mi. 5:187—195,1974
6. BRENTJENS JR, O'CONNELL DW, PAWLOWSKI iB, ANDRES
GA: Extra-glomerular lesions associated with deposition
of circulating antigen-antibody complexes in kidneys of
rabbits with chronic serum sickness. C/in Immunol
Immunopathol3: 112—126,1974
7. KLASSEN J, KANO K, MILGROM F, MENNO AB, ANTHONE S,
ANTHONE R, SEPULVEDA M, ELWOOD CM, ANDRES GA:
Tubular lesions produced by autoantibodies to tubular
basement membrane in human renal allografts. mt Arch
Allergy 45:675—689, 1973
8. MOREL-MAROGER L, KOURILSKY 0, MILGROM F, RICHET G:
Antitubular basement membrane antibodies in rapidly
progressive poststreptococcal glomerulonephritis: Report
of a case. C/in Immunol Immunopathol 2: 185—194, 1974
9. BRENT.IENS J, MONTES M, ELWOOD C, SEPULvEDA M,
ANDRES G: Peritubular capillary interstitial and tubular
basement membrane immune deposits in kidneys of pa-
tients with systemic lupus erythematosus nephritis in
Abstracts, 6th Annual Meeting American Society of Ne-
phrology, 1973 p. 15.
10. KOFFLER D, SCHUR PH, KUNKEL HG: Immunological
studies concerning the nephritis of systemic lupus erythema-
tosus. J Exp Med 126:607—623, 1967
11. MCCLUSKEY RT: The value of immunofluorescence in the
study of human renal disease. J Exp Med 134:242s—255s,
1971
12. COHEN AS, CANoso JJ: Criteria for the classification of
systemic lupus erythematosus: Status 1972. Arthritis
Rheum 15:540—543, 1972
13. MCCLUSKEY RT: Lupus nephritis, in Pathology Annual,
edited by SOMMERS SC, New York, Appleton-Century-
Crofts, 1970, vol. 5, pp. 125—144
14. ANDRES GA, D0NADI0 JV, DRUMMOND KN, ELWOOD CM,
MCCLUSKEY RT, PIRANI CL, POLLACK VE, SCHWARTZ R,
WEST CD: Criteria for diagnosis and treatment of. renal
diseases. Bull WHO, 1975, (in press)
15. ANDRES GA, SEEGAL BC, FISU KC, ROTHENBERG MS.
CHAPEAU ML: Electron microscopic studies of experimental
nephritis with ferritin-conjugated antibody: Localization of
antigen-antibody complexes in rabbit glomeruli following
repeated injections of bovine serum albumin. J Exp Med
117:691—704, 1963
16. ERLANGER BF, BEI5ER SM: Antibodies specific for ribonu-
cleosides and ribonucleotides and their reaction with DNA
Proc Nail Acad Sci USA 52:68—74, 1964
17. STRAUSS AJL, SEEGAL BC, H5U KC, BURKHOLDER PM,
NASTUK WL, O5SERMAN KE: Immunofluorescence demon-
stration of a muscle binding complement-fixing serum
globulin in myasthenia gravis. Proc Soc Exp Biol Med 105:
184—191, 1960
18. ANDRES GA, ACCINNI L, BEI5ER SM, CHRISTIAN CL, CINorri
GA, ERLANGER BF, Hsu KC, SEEGAL BC: Localization of
fluorescein-labelled anti-nucleoside antibodies in glomeruli
of patients with active systemic lupus erythematosus ne-
phritis. J Clin Invest 49:2106—2118, 1970
19. GRISHMAN E, CHURG J: Extraglomerular "wire loops" in
systemic lupus erythematosus. Am J Cardiol 14:888—889,
1964
20. KOFFLER D, AGNELLO V, CARR RI, KUNKEL HG: Variable
patterns of immunoglobin and complement deposition in
kidneys of patients with systemic lupus erythematosus. Am J
Pathol 56:305—312, 1969
21. DUJOvNE 1, POLLACK YE, PIRANI CL, DILLARD MG: The
distribution and character of glomerular deposits in systemic
lupus erythematosus. Kidney mt 2:33—50, 1972
22. EJIRENRECH T, CHURG J: Pathology of membranous
nephropathy, in Pathology Annual, edited by SOMMERS SC,
New York, Appleton-Century-Crofts, 1968, vol. 3, pp.
145—186
23. KOFFLER D, AGNELLO V, THOBURN R, KUNKEL HG:
Systemic lupus erythematosus: Prototype of immune
complex nephritis in man. J Exp Med 134:l69s—l79s, 1971
24. KOFFLER D, AGNELLO V, KUNKEL HG: Polynucleotide
immune complexes in serum and glomeruli of patients with
systemic lupus erythematosus. Am J Paihol 74:109—122,
1974
25. DIXON FJ: The role of antigen-antibody complexes in
disease. HarveyLect 58:21—52, 1963
